UNIVERSITY OF
SASKATCHEWAN

How Sweet It Is - Sweeten Your
Cow”’s Ration With Sugars to Aid
Production

Tim Mutsvangwa, Ph.D.
Department of Animal and Poultry Science

WWwWWw.usask.ca




I

*!K‘_;SK‘ UNIVERSITY OF
€ SASKATCHEWAN

Moisture and DM Content of TMR
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Carbohydrates In a TMR
« 60-70% of dietary DM

» Structural carbohydrates that maintain
rumen function

Fibre from forages

 Non-structural carbohydrates

Starch, simple sugars (glucose, sucrose,
fructose etc.)

Energy for microorganisms; volatile fatty
acids for milk production
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Carbohydrate Contents of Various Feeds (% of DM)

FEED STARCH SUGAR
Alfalfa hay 2.0 6.0
Alfalfa silage 1.0 2.0
Barley grain 60 0.8-1
Barley silage 16 <1
Corn grain 70 0-5.2
Corn silage 30 1.0
Molasses, cane 0 55
Sugar beet pulp 2.0 14
Whey 0 75

= Rate of fermentation:
1400%/hr

starch 6-60%/hr; sugars 300-
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DMI Response to Feeding Sucrose (kg/day)
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mFeed Intake =Milk Yield
Control 2.5% (5.1) 5% (7.1) 7.5% (10)
(2.7)

+1-1.5 kg/d response iIn feed intake

Broderick et al. 2008. J. Dairy Sci. 91:4801
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DMI, MY Responses to Feeding Sucrose (kg/day)

jg mFeed Intake mMilk Yield
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Control 2.5% (5.1) 5% (7.1) 7.5% (10)
(2.7)

= +0.5-1.8 kg/d response i1n milk yield

Broderick et al. 2008. J. Dairy Sci. 91:4801
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Milk Fat, Protein Responses to Feeding Sucrose (%)

4'2 mFat % mProtein %
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Control 2.5% (5.1) 5% (7.1) 7.5% (10)
(2.7)

= +0.28-0.36% units response 1n milk fat test

Broderick et al. 2008. J. Dairy Sci. 91:4801
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Milk Fat, Protein Responses to Feeding Sucrose (kg/d)

1-? mFat Yield mProtein Yield
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Control 2.5% (5.1) 5% (7.1) 7.5% (10)
(2.7)

= +0.06-0.18 kg/d response i1n milk fat yield

Broderick et al. 2008. J. Dairy Sci. 91:4801
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DMI Response to Feeding Whey Permeate (WP)
(kg/day)
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Control 6% WP
(3-1) (7.9)

= No significant effects on DMI

Chibisa et al. 2015. J. Dairy Sci. 98:2627
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DMI, MY Responses to Feeding Whey Permeate (kg/day)
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mFeed Intake =mMilk Yield

Control 6% WP
(3-1) (7.9)

No significant effects on milk yield

Chibisa et al. 2015. J. Dairy Sci. 98:2627
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Rumen pH Responses to Feeding Whey Permeate

8 mMinimum pH =Maximum pH =Mean pH
.
6
)
4
3
2
1
0]
Control (3.1) 6% WP (7.9)

» Feeding supplemental sugar did not iInduce rumen acidosis

Chibisa et al. 2015. J. Dairy Sci. 98:2627
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Rumen Butyrate (mmol/L) Response to
Whey Permeate
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eeding
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Control 6% WP
(3-1) (7.9)

= Rumen butyrate concentration higher when feeding whey
permeate
Chibisa et al. 2015. J. Dairy Sci. 98:2627
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Responses in N Utilization to Feeding Whey
Permeate (mg/dL)

16 m Ammonia-N
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Control 6% WP
3-1) (7-9)
* Rumen ammonia-N concentration lower when feeding whey
permeate

Chibisa et al. 2015. J. Dairy Sci. 98:2627
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Responses in N Utilization to Feeding Whey

Permeate
50 m Ammonia-N mBlood Urea-N
16
12
8
4
0]
Control 6% WP
(3.1) (7-9)

= Blood urea-N lower when feeding whey permeate

Chibisa et al. 2015. J. Dairy Sci. 98:2627
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Responses in N Utilization to Feedlng Whey

Permeate
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Control 6% WP
(3-1) (7.9)

= Milk urea-N concentration lower when feeding whey
permeate
Chibisa et al. 2015. J. Dairy Sci. 98:2627
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Take-Home Messages

« No set recommendations for level of dietary
sugars or source

« Can feed supplemental sugar as a replacement
for starch at 2.5 up to 7.5%

= NOo risk of rumen acidosis

« Ensure adequate dietary NDF to maintain
rumen function and health
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Take-Home Messages

« Positive responses iIn feed iIntake, milk yield
with corn-based diets + sucrose

Barley-based diets?

« Positive responses milk fat test, fat yield
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